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(57) Abstract- A method and a mobile communication system for transmitting calls. The mobile communication system comprises 
at least one mobile services switching centre, a service control point for an intelligent network and at least one terminal communi- 
cating with the mobile services switching centre. Subscriber status information and location information on the terminal as well as 
information on an incoming call to the terminal are transmitted from the mobile services switching centre to the intelligent network 
service control point. At the control point, the subscriber status information on the terminal is checked and a command is transmitted 
to the mobile services switching centre either to connect the call to the terminal in response to the fact that the subscriber status 
information on the terminal indicates that the terminal is able to receive the call or to arrange the incoming call m a queue in response 
to the fact that the subscriber status information on the terminal indicates that the terminal has such a status which does not allow 
it to receive the call Information on the calls in the queue is maintained in the control point wherefrom a command is transmitted 
to the mobile services switching centre to connect a first call in the queue to the terminal in response to the fact that the subscriber 
stains information on the terminal indicates that the terminal is able to receive the call. 
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Automatic call distribution system 

The invention relates to implementing an automatic call distribution 
system in mobile communication systems. 

The invention relates particularly to a method for transmitting calls 
5 in a mobile communication system comprising at least one mobile services 
switching centre, a service control point for an intelligent network and at least 
one terminal communicating with the mobile services switching centre. 

The invention further relates to a mobile communication system 
comprising at least one mobile services switching centre, a service control 
10 point for an intelligent network and at least one terminal communicating with 
the mobile services switching centre. 

The invention further relates to a service control point for an intelli- 
gent network arranged to be operatively connected with at least one mobile 
services switching centre. 
15 in public telecommunication networks, such as mobile communica- 

tion networks, a customer of a network, i.e. a subscriber, is provided with dif- 
ferent services, such as voice and fax calls and short message transmission. 
In addition, subscribers are provided with different bearer services that deter- 
mine data transmission rates to be used, for example. The increasing demand 
20 for telecommunication services has introduced a need to improve the tele- 
services so as to enable as high subscriber reachability as possible which, on 
the other hand, can also be controlled by the subscribers themselves. The 
subscribers also wish to control the costs of the services used. Based on 
these needs, different supplementary services have been developed for tele- 
25 communication networks, including call forwarding, call barring, call holding 
and call cost reminding. Some of the supplementary services are typically free 
for all subscribers, while some are chargeable, requiring a separate subscrip- 
tion to a network operator. 

Similar supplementary services have also been developed for digital 
30 mobile communication networks. For example, with the standardization of so- 
called phases 2 and 2+ of the GSM (Global System for Mobile Communica- 
tion) system, several supplementary services have been created to enable a 
mobile subscriber to improve and control his or her reachability and to reduce 
the connection costs. The supplementary services provided are always op- 
35 erator-specific; therefore, besides the demand, also the technology of the net- 
work infrastructure used determines the services to be provided. Information 
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on the supplementary services subscribed to by a subscriber is stored in net- 
work elements of the mobile communication network, typically in a home loca- 
tion register HLR. 

In the digital mobile communication networks, such as the GSM 
5 system, standardized supplementary services create a basis for what kind of 
services the network operators are able to provide for the subscribers. Several 
supplementary services, such as automatic redialling, conditional call for- 
warding, conditional call barring, calling number identification and conference 
call, were standardized in phase 2 of the GSM system. Several new supple- 
10 mentary services utilizing the GSM system even more efficiently, such as net- 
work-based caller name display, multiple subscriber profiles, more advanced 
call forward functions and various billing services, have been developed in 
phase 2+ of the standardization. 

A problem in the above-described arrangement is that despite many 
15 new supplementary services, the digital mobile communication systems, the 
GSM system in particular, do not, nevertheless, enable calls to be arranged in 
a queue. This would be extremely important when, for example, a call is made 
to mobile-station-based service numbers or when a connection is to be estab- 
lished to otherwise high-traffic destinations, such as IT support persons or 
20 maintenance staff in companies. In such a case, the number is often busy, but 
the network system does not enable a plurality of callers to be arranged in a 
queue to the desired number. An automatic busy number recall uses a con- 
siderable amount of the network capacity, but the function yet does not ar- 
range the callers in a queue in order of made calls, but a call to a released 
25 number is made in completely random order. Typically, the implementation of 
queuing requires a separate private branch exchange PBX to be installed in a 
company, which, as far as small companies in particular are concerned, 
means considerable costs. 

An object of the invention is thus to provide a method and an appa- 
30 ratus implementing the method so as to mitigate the above problems. The ob- 
jects of the invention are achieved by a method which is characterized by 

transmitting subscriber status information and location information 
on the terminal to the intelligent network service control point, 

transmitting information on an incoming call to a call number from 
35 the mobile services switching centre to the service control point, 
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selecting, at the service control point, a first terminal to which the 
call received by the call number is to be directed, 

checking, at the service control point, subscriber status information 
on said first terminal, and 
5 transmitting a command from the service control point to the mobile 

services switching centre to alternatively: 

connect the call to said first terminal in response to the fact that the 
subscriber status information on said terminal indicates that the terminal is 
able to receive the call or 
10 arrange the incoming call in a queue in response to the fact that the 

subscriber status information on said first terminal indicates that the terminal 
has such a status which does not allow the terminal to receive the call. 

A mobile communication system of the invention is characterized in 

that 

1 5 the mobile services switching centre is arranged to transmit sub- 

scriber status information and location information on the terminal to the intel- 
ligent network service control point, 

the mobile services switching centre is arranged to inform the serv- 
ice control point of an incoming call to a call number, 
20 the service control point is arranged to select a first terminal to 

which the call received by the call number is to be directed, to check sub- 
scriber status information on said first terminal, and to transmit a command to 
the mobile services switching centre to alternatively: 

connect the call to said first terminal in response to the fact that the 
25 subscriber status information on said terminal indicates that the terminal is 
able to receive the call or 

arrange the incoming call in a queue in response to the fact that the 
subscriber status information on said first terminal indicates that the terminal 
has such a status which does not allow the terminal to receive the call. 
30 A service control point of the invention is characterized in that 

the service control point is arranged to receive and store subscriber 
status information and location information on the terminals, and 

to control queue build-up and call connecting of incoming calls to 
the terminals at the mobile services switching centre on the basis of said sub- 
35 scriber status information and location information. 
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According to a preferred embodiment of the invention, information 
on the calls in a queue is maintained at said control point. Furthermore, ac- 
cording to a preferred embodiment of the invention, a command is transmitted 
from said control point to a gateway mobile service switching centre to connect 
5 the first call in the queue to said terminal in response to a change in the sub- 
scriber status information on the terminal such that the terminal can receive 
the call. Furthermore, according to a preferred embodiment of the invention, 
the terminal is activated in an automatic call distribution system by transmitting 
an activation message from the terminal. 
10 The idea underlying the invention is that the intelligent network 

service control point gives the gateway mobile service switching centre in- 
structions to connect calls to terminals included in the call distribution system, 
and information on the terminals is maintained in the service control point. If a 
terminal is busy or inaccessible, incoming calls to said terminal can be ar- 
15 ranged in a queue to the gateway mobile service switching centre. The service 
control point maintains queue build-up information and gives the gateway mo- 
bile service switching centre instructions to connect the calls in the queue 
when the terminal becomes free to receive a new call. 

An advantage of the method and the system of the invention is that 
20 the invention enables a network-based call queuing and distribution system to 
be created in a mobile communication environment, which eliminates the need 
for small companies in particular to have a separate telephone exchange of 
their own. Furthermore, the invention enables a queuing system of incoming 
calls to a particular service number and distribution of the calls to a plurality of 
25 terminals. A further advantage of the invention is that the invention can pref- 
erably be implemented mainly as software updates at the intelligent network 
service control point, whereby no new network elements are needed. An ad- 
vantage of a preferred embodiment of the invention is that users of the termi- 
nals in the call distribution system can themselves control their activation in 
30 said system, in which case business calls, for example, can be arranged to be 
directed to the terminal during business hours only. Furthermore, according to 
a preferred embodiment of the invention, certain information on terminals in 
the mobile communication system is maintained in the home location register 
of the mobile communication system, in which case the arrangement of the 
35 invention also supports roaming in other mobile communication networks. 
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The invention is now described in closer detail in connection with 
the preferred embodiments and with reference to the accompanying drawings, 
in which 

Figure 1 shows a mobile communication system according to a 
5 GSM system, 

Figure 2 shows relevant parts of a mobile communication system of 

the invention, 

Figure 3 is a signalling diagram showing a change in an activation 
status of a terminal according to the invention, 
10 Figure 4 is a signalling diagram showing how a call is connected 

according to the invention, 

Figure 5 is a signalling diagram showing another case of connecting 
a call according to the invention, and 

Figure 6 is a signalling diagram showing a call transfer according to 
1 5 a preferred embodiment of the invention. 

On the basis of Figure 1 , a typical GSM system network environ- 
ment utilizing supplementary services will be described. A GSM system com- 
prises mobile stations MS communicating with base transceiver stations BTS 
over a radio path. Several base transceiver stations BTS are connected to a 
20 base station controller BSC, which controls the radio frequencies and chan- 
nels used by the base transceiver stations BTS. The base station controllers 
BSC, in turn, communicate with a mobile services switching centre MSC, 
which is responsible for connection setup and routing calls to correct destina- 
tions. Two databases comprising information on mobile subscribers are util- 
25 ized for the purpose: a home location register HLR and a visitor location reg- 
ister VLR. The home location register HLR comprises information on all sub- 
scribers to the mobile communication network and the services they subscribe 
to: teleservices, bearer services and supplementary services. The visitor loca- 
tion register VLR comprises information on visiting mobile stations in the area 
30 of a particular mobile services switching centre MSC. The mobile services 
switching centres MSC can further be grouped into visited mobile services 
switching centres VMSC, which, in turn, communicate with other mobile serv- 
ices switching centres and a public switched telephone network PSTN via a 
gateway mobile services switching centre GMSC. For a more detailed descrip- 
35 tion of the GSM system, reference is made to ETSI/GSM specifications and 
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The GSM System for Mobile Communications by M. Mouly and M. Pautet, 
Palaiseau, France, 1992, ISBN: 2-957190-07-7. 

As far as the supplementary services are concerned, the mobile 
services switching centres MSC and both the home location register HLR and 
5 the visitor location register VLR piay an important role in the above-described 
system. Subscriber information is stored in the home location register HLR. 
The subscriber information comprises subscriber identification information, 
subscriber-specific tele- and bearer service descriptions and the related re- 
strictions and supplementary service descriptions, which also comprise the 
10 status of each supplementary service; whether a subscriber has been regis- 
tered as a user of the supplementary service and whether the supplementary 
service has been activated. The visitor location register VLR maintains infor- 
mation on mobile stations in the area of a certain mobile services switching 
centre MSC; identification information on the mobile stations and their location 
1 5 and on the supplementary service descriptions transmitted from the home lo- 
cation register HLR to the visitor location register VLR in connection with reg- 
istration. The mobile services switching centres MSC receive the information 
related to the subscribers' supplementary services in connection with call 
setup either from the home location register HLR or the visitor location register 
20 VLR, and the mobile services switching centres MSC carry out functions 
specified in the supplementary service descriptions on the basis of this infor- 
mation. The mobile stations MS comprise a subscriber-specific subscriber 
identity module SIM card, and the subscriber identification information therein 
is transmitted to the network. The subscriber-specific supplementary service 
25 descriptions can be retrieved from the home location register HLR or the visitor 
location register VLR on the basis of this identification information. Many sup- 
plementary services can be activated by an MMI (Man-Machine Interface) user 
interface of the mobile station MS, but some services are activated by con- 
tacting the service provider or the network operator, which activates a desired 
30 supplementary service on request. 

In the following, the invention will be described in accordance with 
Figure 2. The invention will be described, by way of example, based on the 
GSM system but the invention can be implemented in any corresponding tele- 
communication system which comprises similar network elements. For exam- 
35 pie, a so-called third generation mobile communication system being devel- 
oped called a universal mobile telecommunication system UMTS will be based 
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on the GSM network architecture and, as far as the invention is concerned, 
comprise similar essential network elements to those in the GSM system used 
as an example here. Hence, the present invention can also be implemented in 
the UMTS system. 

5 Figure 2 shows a gateway mobile services switching centre GMSC. 

Incoming calls to the gateway mobile services switching centre GMSC are 
routed further to mobile stations MS1 to MS3 located in the area of visited mo- 
bile services switching centres VMSC. Typically, calls to the gateway mobile 
services switching centre GMSC are received from a public switched tele- 
10 phone network/integrated services digital network PSTN/ISDN or either from 
the same or another public land mobile network PLMN. To illustrate the inven- 
tion, Figure 2 shows the visited mobile services switching centres VMSC and 
the gateway mobile services switching centre GMSC as separate mobile 
services switching centres, but the mobile communication network may also 
15 comprise only one mobile services switching centre, which, in that case, as far 
as the invention is concerned, operates both as the logical gateway mobile 
services switching centre and the visited mobile services switching centre. 
This is also the case when a mobile station to which calls are routed is located 
in the area of the gateway mobile services switching centre GMSC. Further- 
20 more, a data transmission connection is arranged from said mobile services 
switching centres GMSC, VMSC to a service control point SCP of an intelligent 
network IN. The data transmission connection can preferably be implemented 
by using a mobile application part MAP or an intelligent network application 
part INAP protocols, which are known per se in the mobile station and intelli- 
25 gent network environments. 

The invention utilizes a method known per se of using intelligent- 
network-based solutions in connection with a mobile communication network, 
particularly for implementing supplementary services. The intelligent network 
solutions enable supplementary services to be implemented with no need for 
30 the service implementation in itself to be carried out according to any stan- 
dard. This is accomplished by separating from each other the logical elements 
of the system which implement call connecting and supplementary services. 

In the intelligent networks, an element of the system implementing a 
supplementary service is called a service control point SCP. Regardless of the 
35 location of the subscriber, the control point SCP controls all incoming and out- 
going calls of a mobile subscriber. The intelligent networks enable the sup- 
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plementary services provided by a home operator to be used even when the 
mobile subscriber is located in the area of a visited public landiine mobile net- 
work VPLMN, which has a so-called roaming agreement with the home op- 
erator of the mobile subscriber, and the visited public tandline mobile network 
5 VPLMN supports said supplementary service. If the mobile subscriber is in the 
area of the visited public landiine mobile network VPLMN, a home public lan- 
diine mobile network HPLMN provides the visited public landiine mobile net- 
work with all necessary information on the subscriber. The supplementary 
service descriptions specifying the supplementary services of each subscriber 

10 are stored in the home location register HLR, the supplementary service de- 
scriptions typically comprising separate reference information on incoming and 
outgoing calls and specifying in which service control point SCP instructions 
for use can be found. The control point SCP typically comprises a service 
control function SCF, which is responsible for updating the supplementary 

15 service descriptions in the home location register HLR and maintaining loca- 
tion information on the mobile subscribers. When the mobile subscriber enters 
the area of the visited public landiine mobile network, the necessary supple- 
mentary service descriptions are updated also in the visitor location register 
VLR of the visited public landiine mobile network. In connection with the mo- 

20 bile services switching centre MSC of the visited public landiine mobile net- 
work is located a service switching function SSF, which is responsible for 
checking the supplementary service descriptions of the visiting mobile sub- 
scriber, particularly for outgoing calls. The intelligent network solution used can 
preferably be a customized applications for mobile enhanced logic CAMEL 

25 intelligent network, which has been standardized to be in line with the GSM 
system. The CAMEL concept has been described in closer detail in the GSM 
specifications 02.78 and 03.78. 

In an arrangement according to Figure 2, queuing can be imple- 
mented by the intelligent network service control point SCP and certain sup- 

30 plementary services known per se in the GSM system, for example. For ex- 
ample, a supplementary service for call completion to busy subscriber CCBS 
has been standardized in phase 2+ of the GSM system, in which supplemen- 
tary service, when an attempt is made to call a busy number, the network 
monitors when the busy number is released and, subsequently, informs the 

35 caller that the number is currently free, if the caller replies to the network's an- 
nouncement about the released number, only then does the network establish 
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a connection to the (busy) number originally called. If the caller does not reply 
to the network's announcement about the released number, the CCBS service 
is removed from the network as far as the present call is concerned. Hence, 
when a call is made to a busy or otherwise unreachable number, the network 
5 comprises subscriber status information on each such number, in other words 
whether the number is idle, i.e. free, or not idle, i.e. busy, or not connected to 
the network. 

According to the invention, the subscriber numbers to which queu- 
ing is to be arranged can be registered in the mobile communication network, 
10 preferably in the home location register HLR, to be part of a so-called auto- 
matic call distribution system ACD. It has then been specified in the informa- 
tion in the home location register of the subscriber number that the number at 
issue is an ACD number, in which case all incoming calls for the subscriber 
number at issue to the gateway mobile services switching centre GMSC are 
15 connected to the control point SCP. Typically, these ACD numbers are differ- 
ent service numbers, in which case the called service number and the ACD 
numbers to which the calls received by said service number are connected are 
different numbers. The called service number does not necessarily have to be 
a number in accordance with a mobile-network-specific numbering system but 
20 the service number may preferably comprise one or more numbers on the ba- 
sis of which the gateway mobile services switching centre GMSC identifies the 
called number as the service number to be transmitted to the control point. 
The service number can, for example, be of the format 0800-12345, wherein 
the number sequence 0800 indicates to the gateway mobile services switching 
25 centre GMSC that the number at issue is a service number described above. 

The above-described CCBS service subscriber status information 
associated with the ACD numbers is transmitted from the network, typically 
from the gateway mobile services switching centre GMSC, to the control point 
SCP. I NAP signalling can preferably be used for transmitting the information. 
30 Also the necessary information for locating mobile subscribers is transmitted to 
the control point SCP. This can preferably be carried out in connection with 
location updates of the mobile subscribers in the mobile communication sys- 
tem, whereby the visited mobile services switching centres VMSC transmit the 
location information on the mobile subscribers to the control point SCP by us- 
35 ing MAP or I NAP signalling, for example. As far as the control point SCP is 
concerned, the essential information obtained in connection with the location 
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update is to which visited mobile services switching centre VMSC the mobile 
subscriber is connected at a given time. Hence, when the mobile subscriber 
enters the area of a new mobile services switching centre VMSC, the control 
point SCP requests said new mobile services switching centre VMSC to 

5 monitor the mobile subscriber. According to the invention, call queuing is im- 
plemented at the gateway mobile services switching centre GMSC, which in- 
forms the control point SCP if a call is made to a service number connected to 
the ACD number/numbers. The subscriber status information and the location 
information on each ACD subscriber are stored in the control point SCP. The 

10 control point SCP checks the status of the called subscriber and gives the 
gateway mobile services switching centre GMSC instructions either to pre- 
serve the call in the queue if the called number is busy, or to connect the call 
to the called number if the number is free or when the number becomes re- 
leased. The control point SCP is preferably arranged to queue up the made 

15 calls to a given ACD number in order of arrival at the gateway mobile services 
switching centre GMSC. Similarly, the control point SCP gives the gateway 
mobile services switching centre GMSC instructions to connect calls to said 
ACD number in the queuing order. 

According to a preferred embodiment of the invention, a mobile sta- 

20 tion registered as an ACD subscriber informs the intelligent network service, 
typically directly the service control point SCP, of its activation status, i.e. 
whether said mobile station is ready to receive calls according to the ACD 
service. Hence, the user of the mobile station can, on arrival at work, for ex- 
ample, connect himself or herself to the ACD service by informing the control 

25 point SCP that his or her activation status is on-duty. Similarly, when leaving 
work, the user can register off-duty as his or her activation status, in which 
case the control point SCP removes the mobile station from a queue build-up 
list of the ACD calls. Data transmission between the mobile station and the 
control point can preferably be carried out as direct wireless data transmission, 

30 for example by using a short message service SMS or unstructured supple- 
mentary service data USSD. The USSD supplementary service enables op- 
erator-specific supplementary service messages to be transmitted both from 
the mobile station to the network and vice versa. The USSD supplementary 
service messages can be formed such that they need not be in accordance 

35 with a standard. The data transmission can also be implemented such that the 
information on the basis of which the mobile station acknowledges that it is 
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located in a given localised service area LSA, in the area of an office cell, for 
example, is stored in the memory of the mobile station, and the mobile station 
is programmed to transmit, in response to such an acknowledgement, the 
above-described activation message to the control point SCP. In addition to 
5 location, LSA specifications may comprise time specifications to restrict the 
transmission of activation messages to business hours only, for example. 

In the following, updating an activation status of a mobile station 
registered as an ACD subscriber will be described in closer detail on the basis 
of Figure 3. In accordance with a preferred embodiment of the invention, the 
10 ACD subscriber himself or herself controls the control point SCP to start and 
stop monitoring the subscriber-specific ACD service. This means that the ACD 
subscriber informs the control point SCP of changes in his or her activation 
status, and the control point SCP carries out the monitoring according to said 
activation status. In the signalling diagram according to Figure 3, the activation 
15 status of the ACD subscriber is first off-duty, in which case the control point 
SCP has not connected said mobile station to a receiving list of the ACD 
service; consequently, no calls according to the ACD service will be routed to 
the mobile station. When the ACD subscriber is ready to receive ACD calls, on 
arrival at work, for example, the ACD subscriber informs the control point SCP 
20 that his or her activation status is on-duty. In response to the change in the 
activation status, the control point SCP connects the mobile station to the re- 
ceiving list and starts monitoring the subscriber status information and location 
information on the mobile station. The control point SCP gives the gateway 
mobile services switching centre GMSC instructions to route calls to the mo- 
25 bile station on the basis of the subscriber status information. When in on-duty 
status, the ACD subscriber can move in the area of different mobile services 
switching centres VMSC, and the control point SCP is controlled to start 
monitoring in the area of the new mobile services switching centre on the ba- 
sis of the location update messages. When the ACD subscriber wishes to dis- 
30 connect from the ACD service, when leaving work, for example, the ACD sub- 
scriber informs the control point SCP that his or her activation status is off- 
duty, in which case the control point SCP removes the mobile station from the 
receiving list of ACD calls and stops monitoring the subscriber status informa- 
tion and location information. 
35 As to routing calls, the control point SCP thus maintains two differ- 

ent items of status information on each ACD subscriber, the ACD service acti- 
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vation status information and the CCBS supplementary service subscriber 
status information. The ACD service activation status information can be either 
on-duty or off-duty. If the ACD subscriber activation status information is off- 
duty, no subscriber status information needs to be maintained. If, on the other 

5 hand, the ACD subscriber activation status information is on-duty, the sub- 
scriber status information is updated to be either 'idle' or 'not idle'. The ACD 
subscriber is 'not idle' if the number of the subscriber is busy or the mobile sta- 
tion is not connected to the network. 

Figure 4 illustrates signalling according to the invention, wherein the 

0 ACD subscriber is connected to the ACD service and receives an ACD call. 
The ACD subscriber (MS) registered at the outset of the signalling sends the 
control point SCP a status message (41) in which the ACD subscriber an- 
nounces that his or her ACD service activation status is on-duty. The control 
point SCP starts monitoring the subscriber status information on the ACD sub- 

5 scriber at the mobile services switching centre VMSC in whose area the mo- 
bile station MS of the ACD subscriber is located. A control message 
(startMonitoring(Attendant), 42) is transmitted to the mobile services switching 
centre VMSC, whereby the mobile services switching centre VMSC starts 
monitoring the ACD subscriber, and the mobile services switching centre 

0 VMSC returns the current subscriber status information 'idle' (idle, 43) in re- 
sponse to said control message. Hence, the control point SCP detects that the 
ACD subscriber is ready to receive ACD calls. Calls received by the service 
number are directed to the gateway mobile services switching centre GMSC, 
which informs the control point SCP that a call is being made to said ACD 

5 number. The control point SCP checks the status of the called subscriber and, 
since the status of the number is 'idle', gives the gateway mobile services 
switching centre GMSC instructions (connect(Attendant), 44) to direct the call 
to the called number. The gateway mobile services switching centre GMSC 
gives a call setup command (setup(Attendant), 45) to the visited mobile serv- 

0 ices switching centre VMSC, which further connects the call (setup, 46) to the 
number of the ACD subscriber. At the same time, the mobile services switch- 
ing centre VMSC informs the control point SCP that the subscriber status in- 
formation of the ACD subscriber has changed, currently being 'not idle' 
(notldle, 47). When the call to the ACD subscriber ends, the visited mobile 

5 services switching centre VMSC is informed of this (release, 48), and the vis- 
ited mobile services switching centre VMSC further informs the control point 
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SCP that the subscriber status information on said ACD subscriber has 
changed again, currently being 'idle' (idle, 49). The control point SCP then 
knows that the ACD subscriber is ready again to receive ACD calls. 

in order to simplify the invention, a situation has been described 
5 above wherein one ACD subscriber receives incoming calls to a given ACD 
service number. Said service numbers can also be implemented such that a 
given telephone service may comprise one or more telephone numbers, and 
incoming calls to these numbers are routed further to a plurality of ACD sub- 
scribers. The number of the telephone numbers and the ACD subscribers 
10 does not have to be identical. In the following, the signalling diagram accord- 
ing to Figure 5 will illustrate how queuing and call distribution are arranged 
according to the invention in a situation in a mobile communication network 
wherein incoming calls to one ACD service number are routed to a plurality of 
ACD subscribers. The control point SCP monitors ACD subscribers connected 
15 to visited mobile services switching centres VMSC. In the situation according 
to Figure 5, the subscriber status information on all ACD subscribers regis- 
tered in the same ACD service number is 'not idle 1 , in which case new incom- 
ing calls to said ACD service number must be arranged in a queue. For exam- 
ple, a call is made from a public switched telephone network PSTN to said 
20 ACD service number, in which case the call (setup(serviceNumber), 51) is first 
connected to the gateway mobile services switching centre GMSC, which fur- 
ther activates (initialDP(serviceNumber), 52) the call control system controlled 
by the control point SCP. The call control system of the control point SCP is 
now responsible for call control. Since all ACD subscribers are 'not idle', the 
25 control point SCP places the received call in the queue and connects an an- 
nouncement (playAnnouncement, 53) to the caller indicating that the call is in 
the queue. Hence, the entire logic necessary for arranging the queuing can 
preferably be implemented at the control point SCP. The control point SCP is 
all the time ready to receive information from the visited mobile services 
30 switching centres VMSC on the subscriber status information about the ACD 
subscribers connected thereto. When an ACD subscriber is released, i.e. the 
subscriber status information changes from 'non idle' to 'idle', a corresponding 
visited mobile services switching centre VMSC informs the control point SCP 
of this (idle, 54). The control point SCP gives the gateway mobile services 
35 switching centre GMSC a command (connect(freeAttendant), 55) to connect 
the fist call in the queue to the released ACD number. If several ACD numbers 
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are released substantially simultaneously, the control point can select the ACD 
number for the call on the basis of the location of the terminal, for example. In 
response to the connect command, the gateway mobile services switching 
centre GMSC gives the visited mobile services switching centre VMSC a call 
setup command (setup(freeAttendant), 56). The last call which originally ar- 
rived at the gateway mobile services switching centre GMSC is always placed 
last in the queue, whereas the first call in the queue is preferably connected to 
the ACD number being released. 

The telephone service can also be implemented such that the 
service comprises a plurality of ACD numbers, each of the numbers being 
connected to one terminal, in such a case, the ACD subscriber is connected to 
the ACD service and the calls are routed to the terminal in a manner described 
above in connection with Figure 4. As far as customer service is concerned, a 
problem may present itself in a situation wherein one ACD number receives 
several calls that are arranged in a queue while other terminals may simulta- 
neously be free. In accordance with a preferred embodiment of the invention, 
this can be solved such that the control point SCP monitors all ACD numbers 
connected to the same telephone service, and, before the calls are arranged 
in a queue, checks also the subscriber status information on the other ACD 
subscribers. If any of the other ACD subscribers is free, the control point SCP 
gives the gateway mobile services switching centre GMSC instructions to con- 
nect the call received by the busy ACD number to a free ACD number. 

A situation may occur in different service numbers wherein a re- 
ceived call needs to be transferred to another number. For example, in con- 
nection with various expert services, another expert might be more familiar 
with the problem at issue than the one answering the call, so it is wiser to for- 
ward the call to this other expert. A problem then arises if the number to which 
the call is being transferred does not answer. As far as the customer service is 
concerned, it would be desirable that the transferred call would return to the 
originally called number which carried out the transfer during a determined 
period, but a new call may then already have been connected to the number 
which carried out the transfer. According to a preferred embodiment of the in- 
vention, this can be avoided by using an arrangement described, by the signal- 
ling diagram according to Figure 6. 

In Figure 6, the control point SCP further monitors the visited mobile 
services switching centres VMSC and the ACD subscribers connected thereto 
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and the subscriber status information on the ACD subscribers. If any ACD 
subscriber transfers a call, the mobile services switching centre VMSC informs 
the control point SCP of this (notify(invokeCT), 61). Furthermore, the mobile 
services switching centre VMSC informs the control point SCP that the sub- 
5 scriber status information on said ACD subscriber has changed into 'idle' (idle, 
62). In response to this, the control point SCP starts a timer, and the call can 
be returned to the number which transferred the call during a guard time pe- 
riod set for the timer. If the transferred call is not returned during the predeter- 
mined guard time period, said ADC subscriber can receive new calls after the 
10 guard time is over. 

According to a preferred embodiment of the invention, the invention 
can be alternatively implemented such that the home location register HLR of 
the mobile communication network monitors the subscriber status information 
and the location information on the ACD subscribers. The home location reg- 
15 ister HLR then receives information from the visited mobile services switching 
centres VMSC on the changes in the subscriber status information and loca- 
tion updates of the ACD subscribers preferably by using the known MAP sig- 
nalling. The implementation of the present embodiment of the invention re- 
quires that a special signalling protocol be created between the control point 
20 SCP and the home location register HLR, said protocol enabling the control 
point SCP to request the home location register HLR to start or stop monitor- 
ing a given ACD subscriber. Furthermore, the protocol should enable the 
home location register to report the changes in the subscriber status informa- 
tion and the location information on the ACD subscribers to the control point 
25 SCP. An advantage of the present embodiment of the invention is that the 
method of the invention supports roaming in other mobile communication net- 
works VPLMN also using the CCBS supplementary service. A further advan- 
tage is that the visited mobile services switching centre VMSC does not need 
to inform the control point SCP of the location updates of the ACD subscribers. 
30 The implementation of the control point SCP can also be simplified by using 
the described procedure. 

It is obvious to one skilled in the art that as technology advances, 
the basic idea of the invention can be implemented in many different ways. 
The invention can be implemented particularly in any telecommunication sys- 
35 tern comprising essential parts as far as the implementation of the invention is 
concerned. The invention and its embodiments are thus not restricted to the 
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above-described examples but they can vary within the scope of the attached 
claims. 
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CLAIMS 



1. A method for transmitting calls in a mobile communication system 
comprising at least one mobile services switching centre, a service control 
point for an intelligent network and at least one terminal communicating with 
5 the mobile services switching centre, characterized by 

transmitting subscriber status information and location information 
on the terminal to the intelligent network service control point, 

transmitting information on an incoming call to a call number from 
the mobile services switching centre to the service control point, 
10 selecting, at the service control point, a first terminal to which the 

call received by the call number is to be directed, 

checking, at the service control point, subscriber status information 
on said first terminal, and 

transmitting a command from the service control point to the mobile 
1 5 services switching centre to alternatively: 

connect the call to said first terminal in response to the fact that the 
subscriber status information on said terminal indicates that the terminal is 
able to receive the call or 

arrange the incoming call in a queue in response to the fact that the 
20 subscriber status information on said first terminal indicates that the terminal 
has such a status which does not allow the terminal to receive the call. 

2. A method as claimed in claim 1, characterized by 
checking, at the service control point, subscriber status information 
on a second terminal in response to the fact that said call number is common 
25 to a plurality of terminals and the subscriber status information on said first 
terminal indicates that the terminal has such a status which does not allow the 
terminal to receive the call, and 

transmitting a command from the service control point to the mobile 
services switching centre to connect the call to said second terminal in re- 
30 sponse to the fact that the subscriber status information on said second termi- 
nal indicates that the terminal is able to receive the call. 

3. A method as claimed in claim 1, characterized by 
checking, at the service control point, the subscriber status informa- 
tion on the terminal assigned to a second call number in response to the fact 
35 that a telephone service comprises a plurality of terminal-specific call numbers 
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and the subscriber status information on said first terminal indicates that the 
terminal has such a status which does not allow the terminal to receive the 
call, and 

transmitting a command from the service control point to the mobile 
5 services switching centre to connect the call to the terminal assigned to said 
second call number in response to the fact that the subscriber status informa- 
tion on said terminal indicates that the terminal is able to receive the call. 

4. A method as claimed in any one of the preceding claims, 
characterized by 

10 maintaining information on the calls in the queue at said service 

control point. 

5. A method as claimed in claim 4, characterized by 
transmitting a command from said control point to the mobile serv- 
ices switching centre to connect a first call in the queue to said terminal in re- 

15 sponse to the fact that the subscriber status information on said terminal 
changes such that it indicates that the terminal is able to receive the call. 

6. A method as claimed in any one of the preceding claims, 
characterized by 

registering said terminal in advance in an automatic call distribution 

20 system. 

7. A method as claimed in claim 6, characterized by 
activating said terminal in said automatic call distribution system 

such that an activation message is transmitted from the terminal to said control 
point. 

25 8. A method as claimed in any one of the preceding claims, 

characterized by 

transferring the call from the terminal to a third party, 
informing the service control point of the call being transferred by 
said terminal, 

30 starting a timer at the service control point in response to the fact 

that the subscriber status information on said terminal has been changed such 
that it indicates that the terminal is able to receive the call, and 

reconnecting the call to said terminal in response to the fact that 
said third party does not answer the call during a period of time determined by 

35 said timer. 
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9. A method as claimed in any one of the preceding claims, 
characterized by 

maintaining the subscriber status information and the location in- 
formation on the terminal in a home location register of the mobile communi- 
5 cation network, and 

transmitting said information to the intelligent network service con- 
trol point. 

10. A method as claimed in any one of the preceding claims, 
characterized in that 

10 the mobile communication system comprises a gateway mobile 

services switching centre and at least one visited mobile services switching 
centre. 

11. A method as claimed in any one of the preceding claims, 
characterized by 

15 selecting, at the service control point, said terminal on the basis of 

the location information on the terminal. 

12. A method as claimed in any one of the preceding claims, 
characterized in that 

said subscriber status information on the terminal is subscriber 
20 status information on a CCBS supplementary service according to a GSM 
system, and said location information is location information according to the 
GSM system. 

13. A mobile communication system comprising at least one mobile 
services switching centre, a service control point for an intelligent network and 

25 at least one terminal communicating with the mobile services switching centre, 
characterized in that 

the mobile services switching centre is arranged to transmit sub- 
scriber status information and location information on the terminal to the intel- 
ligent network service control point, 

30 the mobile services switching centre is arranged to inform the serv- 

ice control point of an incoming call to a call number, 

the service control point is arranged to select a first terminal to 
which the call received by the call number is to be directed, to check sub- 
scriber status information on said first terminal, and to transmit a command to 

35 the mobile services switching centre to alternatively: 
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connect the call to said first terminal in response to the fact that the 
subscriber status information on said terminal indicates that the terminal is 
able to receive the call or 

arrange the incoming call in a queue in response to the fact that the 
5 subscriber status information on said first terminal indicates that the terminal 
has such a status which does not allow the terminal to receive the call. 

14. A mobile communication system as claimed in claim 13, 
characterized in that 

the service control point is arranged to check subscriber status in- 
1 0 formation on a second terminal in response to the fact that said call number is 
common to a plurality of terminals and the subscriber status information on 
said first terminal indicates that the terminal has such a status which does not 
allow the terminal to receive the call, and 

to transmit a command to the mobile services switching centre to 
15 connect the call to said second terminal in response to the fact that the sub- 
scriber status information on said second terminal indicates that the terminal is 
able to receive the call. 

15. A mobile communication system as claimed in claim 13, 
characterized in that 

20 the service control point is arranged to check the subscriber status 

information on the terminal assigned to a second call number in response to 
the fact that a telephone service comprises a plurality of terminal-specific call 
numbers and the subscriber status information on said first terminal indicates 
that the terminal has such a status which does not allow the terminal to re- 

25 ceive the call, and 

to transmit a command to the mobile services switching centre to 
connect the call to the terminal assigned to said second call number in re- 
sponse to the fact that the subscriber status information on said terminal indi- 
cates that the terminal is able to receive the call. 

30 16. A mobile communication system as claimed in any one of 

claims 13 to 15, characterized in that 

said service control point is arranged to maintain information on the 
calls in the queue. 

17. A mobile communication system as claimed in claim 16, 

35 c h a r a cterize d in that 
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said control point is arranged to transmit a command to the mobile 
services switching centre to connect a first call in the queue to said terminal in 
response to the fact that the subscriber status information on said terminal 
changes such that it indicates that the terminal is able to receive the call. 
5 18. A mobile communication system as claimed in any one of 

claims 1 3 to 17, c h a r a c t e r i z e d in that 

said terminal is registered in advance in an automatic call distribu- 
tion system. 

19. A mobile communication system as claimed in claim 18, 
10 characterized in that 

said terminal is arranged to be activated in said automatic call dis- 
tribution system by transmitting an activation message from the terminal to 
said control point. 

20. A mobile communication system as claimed in any one of 
15 claims 13. to 19, characterized inthat 

the terminal is arranged to transfer the call to a third party, 
the mobile services switching centre is arranged to inform the serv- 
ice control point of the call being transferred by said terminal, 

the service control point is arranged to start a timer in response to 
20 the fact that mobile services switching centre announces that the subscriber 
status information on said terminal has been changed such that it indicates 
that the terminal is able to receive the call, and to control the mobile services 
switching centre to reconnect the call to said terminal in response to the fact 
that said third party does not answer the call during a period of time deter- 
25 mined by said timer. 

21. A mobile communication system as claimed in any one of 
claims 13 to 20, c h a r a c t e r i z e d in that 

the subscriber status information and the location information on the 
terminal are arranged to be maintained in a home location register of the mo- 
30 bile communication network, wherefrom the subscriber status information and 
the location information on the terminal are arranged to be transmitted to the 
intelligent network service control point. 

22. A mobile communication system as claimed in any one of 
claims 13 to 21, characterized in that 
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the mobile communication system comprises a gateway mobile 
services switching centre and at least one visited mobile services switching 
centre. 

23. A mobile communication system as claimed in any one of 
5 claims 13 to 22, characterized in that 

the service control point is arranged to select said terminal on the 
basis of the location information on the terminal. . 

24. A mobile communication system as claimed in any one of 
claims 13 to 23, c h a r a c t e r i z e d in that 

10 said subscriber status information on the terminal is subscriber 

status information on a CCBS supplementary service according to a GSM 
system, and said location information is location information according to the 
GSM system. 

25. A service control point (SCP) for an intelligent network arranged 
15 to be operatively connected with at least one mobile services switching centre, 

characterized in that 

the service control point is arranged to receive and store subscriber 
status information and location information on terminals, and 

to control queue build-up and call connecting at the mobile services 
20 switching centre on the basis of said subscriber status information and location 
information. 
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